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Abstract

Problem: Sepsis is a leading cause of death worldwide, and the second most common
cause of death in cancer patients. Early management of sepsis through use of sepsis
bundles have been shown to improve patient outcomes, yet bundle adherence is
unfortunately inconsistent.
Methods: A two-nurse team, called the Sepsis Sidekicks, was a process improvement
initiative to increase compliance with the center for Medicare and Medicaid Services
(CMS) sepsis bundle and improve patient outcomes related to sepsis. The observational
quality improvement project utilized a Plan-Do-Study-Act (PDSA) model over a sixweek period where quantitative data was collected using a retrospective chart review. A
convenience sample of adult hematological cancer patients, age 18 years and older, being
evaluated for sepsis or neutropenic fever on an inpatient cancer ward were selected.
Results: Of the 33 instances where Sepsis Sidekicks was utilized in the 6-week period,
twenty-one (n = 21) cases met inclusion criteria. The post-intervention group who
utilized Sepsis Sidekicks saw a total compliance rate of 61.9%, a significant increase
from the pre-intervention total compliance rate of 7.7% (χ2 = 9.743, df =1, p = 0.002).
Compliance with individual bundle components was unchanged for blood cultures and
serum lactate, however, significant improvement was seen in antibiotic administration (p
=.002). Additionally, 92.6% of nurses felt that Sepsis Sidekicks improved efficiency in
completing the 1-hour sepsis bundle.
Implications for practice: Sepsis Sidekicks improves sepsis-bundle compliance rates and
is effective at reducing time to antibiotic administration. From a nursing perspective,
teamwork improved efficiency by expediting the process. Further study is recommended
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to improve the sepsis work-up on inpatient oncology wards, especially as it pertains to
new admissions and timely antibiotic administration.
Doubling Down on Sepsis: A Quality Improvement Project to Improve Sepsis
Bundle Compliance on an Inpatient Oncology Unit
In their lifetime, most adults have experienced minor bacterial infections, such as
skin infections, strep throat, or urinary tract infections. Luckily for most adults, a short
course of oral antibiotics clears the infection without long-term sequelae. In patients
receiving treatment for cancer, however, infectious complications are the second most
common cause of death (Shelton et al., 2016). Sepsis is a life-threatening organ
dysfunction that results as a response to infection (World Health Organization, 2020). If
not identified and managed early, sepsis can lead to shock, organ failure and even death.
Sepsis and septic shock have been identified as some of the leading causes of
death worldwide, killing more than one in six of those affected (Evans et al., 2021). In
addition to being a leading cause of death, sepsis is the most expensive disease to treat,
costing about $17 billion each year (The Joint Commision, n.d.). Sepsis is particularly
dangerous in the oncology patient population, where many patients suffer from treatment
related to neutropenia and lack natural ability to stave off infection. Patients with
prolonged neutropenia are at notable risk for life-threatening infections, of which fever
may be the only symptom due their immunocompromised and vulnerable state (Zimmer
& Freifeld, 2019). In addition to increasing morbidity and mortality, sepsis can result in
the delay of treatments, compromising disease control and possibly affecting overall
survival (Lyman, 2019). The Surviving Sepsis Campaign (SSC) has identified early
identification and management in the initial hours of sepsis as factors that can improve
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patient outcomes (Evans et al., 2021). SSC has put forth guidelines for the early
identification of systemic inflammatory response syndrome (SIRS) and the management
of sepsis using care bundles (Figure 1 & 2). Despite data supporting care bundles' effect
on improving patient outcomes with sepsis, adherence to bundle components is not
consistent (Ramsdell et al., 2017).
The SSC sepsis bundle has been adopted by the Centers for Medicare & Medicaid
Services (CMS) and as of October 1, 2015, all components are required and are a
measurable outcome in the management of sepsis. Compliance is “all or nothing” and is
only achieved if all 3-hour and 6-hour bundle components are met. Although there is
currently no reimbursement strategy established for compliance with the Severe Sepsis
and Septic Shock: Management Bundle (SEP-1), compliance has been established as a
core measure of quality (Raschke et al., 2017). While the SSC and CMS guidelines
recommend initial treatment within the first 3-hours of suspected sepsis, best outcomes
have been reported when antibiotics are given within the 1-hour time frame (Evans et al.,
2021). Additionally, oncological guidelines recommend that patients with fever or
suspected sepsis receive antibiotics within 1-hour of triage to achieve best outcomes
(Taplitz et al., 2018).
A number of sentinel events related to sepsis occurred within the oncology service
line of the project institution, prompting stakeholders to identify SEP-1 adherence as an
area in need of improvement. The purpose of this project is to identify the current level of
bundle adherence and barriers to compliance with the sepsis-bundle in place on the
selected unit. The aim of this project is to improve bundle adherence rates on the unit by
increasing nursing knowledge of the sepsis bundle components and utilizing a two-nurse
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sepsis work up, called the “Sepsis Sidekicks”, to improve bundle adherence rates on the
unit by 30% over a 6-week time-period. The primary outcome measures will be
compliance with all sepsis bundle component in the recommended 1 and 6-hour time
frames, per oncology standards. Secondary outcomes include improving patient
outcomes, specifically mortality and reducing length of stay, improving nursing
knowledge and reducing the stress surrounding the initial sepsis work-up. The study
question is as follows: In adult oncology patients aged 18-years and older with suspected
sepsis, how effective will the employment of a two-nurse team, called the “Sepsis
Sidekicks”, be on improving compliance with the CMS sepsis 1-hour and 6-hour bundles
on the selected inpatient oncology unit?
Literature Review
The search of the available literature surrounding sepsis was conducted using the
search engines CINAHL, PubMed, Medline (EBSCO) and Google Scholar. Key search
terms included sepsis bundle, sepsis guidelines, SEP-1, Surviving Sepsis, compliance,
clinical outcomes, quality improvement, inpatient, cancer, oncology with the use of
Boolean operators AND and OR. Initially, 48,612 results were generated based on the
key search terms and phrases. Inclusion criteria were full text journals written in English,
that were scholarly or peer reviewed, pertaining to nursing, medicine or pharmacology,
and were published between 2016 to 2021. Studies pertaining to the pediatric population
were excluded. The remaining 4,417 publications, 10 publications were selected. Limited
results on sepsis protocols for the oncology patient population were identified using these
terms so a second search included the following key terms; neutropenia, neutropenic
fever, time-to-antibiotic. Applying the same filters, inclusion, and exclusion criteria,
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2,444 results were generated. Four publications were selected from the past six-years to
ensure the most up to date information. The effect of interventions on improving
compliance with sepsis bundles in the inpatient setting is also not well studied,
particularly as it pertains to the oncology patient population. Of the publications
considered for review, many were in the setting of an Emergency Department (ED),
where guidelines are to complete 3 and 6-hours bundle components. Oncology guidelines
for cancer patients recommend the 3-hour bundle should be completed within the first
hour of suspected sepsis to reduce time to antibiotic administration and optimize patient
outcomes (Taplitz et al., 2018). For this reason, interventions aimed at reducing time to
antibiotic, a component of the 1-hour bundle, was included.
Guidelines on the identification and management of sepsis were first published in
Critical Care Medicine and Intensive Care Medicine in 2004, with updates published in
2008, 2012 and most recently in 2021 (Surviving Sepsis Campaign, n.d.). These
guidelines have since been adopted by CMS who utilized the SSC recommendations to
formulate SEP-1, of which compliance reporting is mandated by hospitals. While both
guidelines support 3-hour and 6-hours bundles, the components of the 3-hour bundles
vary slightly. In the new 2021 guidelines, the SSC has downgraded fluid resuscitation
requirements (30mL/kg) from a strong recommendation to weak, whereas CMS still
includes fluid resuscitation for hypotension or shock in their “all or none” 3-hour bundle.
(Evans et al., 2021, Centers for Medicare & Medicaid Services, n.d.) The use of bundles
to improve care delivery is not a new idea, and the effectiveness of sepsis-bundles on
patient outcomes has been well studied. Milano et al. (2018) found that bundle adherence
in a large public healthcare system was associated with lower mortality in the intensive
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care units. While in-patient wards are not as well studied, Teles et al. (2017) found that
individuals receiving care at a tertiary hospital who received the 3-hour bundle
components in a timely manner had a 44% lower mortality compared with those who did
not.
When reviewing interventions aimed at improving compliance with sepsis
bundles, education was a common theme amongst the publications. Koenig et al., 2020
recognized that staff education is a key factor to improving compliance with the
components of the sepsis bundle and in reducing time to antibiotic administration. Leon
et al. (2018) utilized a daily email blast providing sepsis education and found an 18%
increase in bundle compliance. While education was shown to be effective in improving
compliance with bundle components and reducing time to antibiotic, it is difficult to
sustain compliance with education alone. In a study by Silvestri-Elmore et al. 2017,
researchers found that there was an initial improvement, however, that declined 2-months
after nursing education. Leon et al. (2018) also found that although 75% of staff thought
they were adequately prepared to care for patients with sepsis, they were not familiar
with the recommendations from the Surviving Sepsis Campaign. Lastly, when designing
their study, Arabi et al. (2017) discovered that education did less for changing practice
than electronic alerts and reminders.
Review of the literature found that the electronic medical record (EMR) was
utilized to improve bundle compliance and patient outcomes (Arabi et al., 2017, Grek et
al., 2017, Ramsdell et al., 2017, Raschke et al., 2017). A variety of strategies, including
screening tools, e-alert systems, sepsis order-sets, clinical pathways, and clinician support
found success in improving compliance rates. While electronic alerts may quickly
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identify patients with sepsis, specificity is not exact. Grek et al found that in 386 patients
who triggered a sepsis e-alert, only 146 met the SIRS criteria. Arabi et al. (2017)
discussed that although employment of a sepsis response team (SRT) to verify need for
treatment increases assessment time, the systematic reduction of over- and under
treatment of patients will decrease time associated with patient care and improve
outcomes.
The use of SRT and other team-based approaches to managing sepsis, was
another common theme seen in the literature. While there is limited available literature on
team-based approaches to sepsis management in oncology, teamwork has long been
shown to improve the quality of care and safety of patients (Rosen et al., 2018). Delawder
& Hulton (2020) created an interdisciplinary team whose goal was to provide early
implementation of sepsis bundles in the emergency department. Although they found
improvement in meeting lactate and fluid resuscitation components of the bundle,
obtaining timely blood cultures, and delivering antibiotics saw no improvement
(Delawder & Hulton, 2020). However, others have shown the use of SRTs improves
compliance with all bundle components resulting in improved patient outcomes such as
hospital mortality and length of stay (Grek et al, 2016; Arabi et al, 2017).
Most studies utilized a combination of two or more interventions, such as
education and EMR alerts, to achieve compliance with completing the bundle in a timely
manner. As previously mentioned, although much of the literature focuses on completing
initial bundle requirements in a 3-hour time frame, reducing this to 1-hour or less in the
oncology patient population is preferred to promote early antibiotic administration
(Shelton et al., 2016). Because best practice states that lactate and blood cultures should
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be drawn before initiating antibiotics, studies implementing interventions aimed at
improving time to antibiotic administration in patients with suspected sepsis were
included in this literature review.
One study identified systemic barriers to timely antibiotic administration,
including delayed assessment by nurses, lack of awareness regarding seriousness, and
failure to have antibiotic therapy readily available (Skiba et al., 2019). A systematic
review of interventions aimed at reducing time to antibiotic found that reported delays in
antibiotic administration included difficulties obtaining access, long turn-around times for
dispensing medication from pharmacy, antibiotics not scheduled as urgent and lack of
staff (Koenig et al., 2019). This same review noted barriers to be lack of order set
compliance, lack of education, not enough staff, lack of communication, forgetting
availability of standard doses of antibiotics and overwhelming workload. Dang et al.
(2018) identified process failures that resulted in delayed antibiotic administration,
including poor communication between nursing staff and ancillary staff.
To best identify barriers and quickly assess if an intervention is working, the PlanDo-Study-Act (PDSA) cycle will be applied to this project. The PDSA cycle was chosen
because it allows for rapid assessment and is amendable to change so that solutions are
quickly implemented and reanalyzed, minimizing risk and optimizing patient care. Based
on the available literature, teamwork was a common method used to improve sepsis
bundle adherence and improve patient outcomes. It can therefore be hypothesized that
employing a two-nurse team will improve compliance with the sepsis bundle. In applying
the PDSA cycle, risk is minimized as adjustments can be made to create a better solution.

DOUBLING DOWN ON SEPSIS

10

In most of the studies reviewed, a combination of efforts, including education,
clinical pathways, EMR alerts, checklists, order-sets and sepsis teams, were utilized to
improve compliance with sepsis bundles, without clear indication which intervention
provided the most substantial and sustained compliance with guidelines. The current
process improvement project will focus on education and a team-based approach.
Although not yet studied in the oncology patient population, increased professional
education and a two-nurse team approach to bundle tasks may reduce barriers (e.g.
overwhelming workload and lack of communication) and improve 1-hour sepsis bundle
compliance. In addition, awareness of the importance of timely recognition and treatment
of sepsis in these patients, may aid with inter-professional team communication and
system process allowing for timely ordering and immediate availability of standard doses
of antibiotics (Koenig et al., 2019, Dang et al., 2018, Skiba et al., 2019). Lastly, a teambased approach is a realistic and feasible intervention for the studied unit where this QI
project will take place. The PDSA cycle approach will be used in the current project to
determine if education combined with a two-nurse team approach, “sepsis sidekicks”,
impacts compliance with the CMS 1-hour sepsis bundle in an oncology patient setting.

Methods
Design
This QI project utilized a descriptive observational design. Data was collected
using retrospective chart review for one month prior to the intervention of “Sepsis
Sidekicks” and 6-weeks post intervention. Nurses on the project floor received education
regarding the importance of compliance with the CMS sepsis bundle in the months of
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October-December, therefore the month of September was chosen to avoid possible
effects the education could have on pre-data. Data collected via chart review was stored
on a password protected excel file located on the principal investigator’s (PI) password
protected personal laptop. Data included; date of work-up, patient medical record
number, compliance with two-nurse intervention (yes (1) /no (2)), time to blood cultures
in minutes, blood cultures obtained in correct time frame (yes (1) /no (2)), time to lactate
in minutes, lactate obtained in correct time frame (yes (1) /no (2)), time to antibiotic in
minutes, antibiotic administered in correct time frame (yes (1) /no (2)), fluid resuscitation
indicated or given (yes (1) /no (2)), repeat lactate drawn if indicated (yes (1) /no (2)),
persistent hypotension at 6-hours (yes (1) /no (2)), required vasopressors (yes (1) /no (2)),
mortality (yes (1) /no (2)), length of stay (yes (1) /no (2)), and a section for additional
notes regarding barriers (Figure 3 & 4). An indication for infectious work-up was later
added. Indications included, fever, new admission presenting with fever, change in
patient status and MD Discretion.
Pre-data was collected utilizing an epic antibiotic use report that underwent a
manual chart review to ensure inclusion criteria for cases were met. Inclusion criteria was
met if: a complete sepsis work-up was indicated for a newly febrile patient, there was a
change in vital signs or clinical status, or per physician discretion. Bundle adherence was
determined by a manual chart review. A sepsis sidekick sign-off sheet captured those
patients where a two-nurse work up was completed. The previously mentioned epic
report followed by manual review, will also be used to capture patients where the Sepsis
Sidekicks was not utilized. Barriers to utilization of Sepsis Sidekicks and adherence to
sepsis bundle was determined by nursing feedback and manual chart review. Feedback
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was provided to the PI by email, in person and anonymously through use of a comment
box and post survey.
Setting
This project took place on a 32-bed inpatient hematology oncology unit at a large
academic tertiary hospital in St. Louis, Missouri. The unit is staffed with 56 nurses who
worked a 4-to-1 patient to staff ratio, and when fully staffed worked with a free-floating
charge nurse and flex nurse.
Sample
This project used a convenience sample of adult patients, age 18 years and older,
with a hematological cancer diagnosis who were being evaluated for infection, sepsis or
neutropenic fever on an in-patient oncology unit. All patients who underwent a sepsis
work-up from March 7th, 2022 to April 17th, 2022 were included in this convenience
sample. Patients who first presented to the Emergency Department or Cancer Clinic for
infectious work-up were excluded from this sample.
Procedures
This QI project focused on improving compliance with the CMS 1-hour and 6hour bundles compared to current practices. Led by the Doctor of Nursing Practice
(DNP) Candidate, the goal was to improve baseline adherence rates with all components
of the sepsis bundle by 30% in patients with suspected infection, sepsis, or neutropenic
fever. To do this, the following interventions took place; (1) 10-minute individual target
education was completed in the week prior to intervention. Education was provided
during one of three mandatory staff meetings in the beginning of March. Education
included the importance and purpose of the “Sepsis Sidekick” project, a detailed
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explanation of two-nurse process, tips on how to identify SIRS criteria and the CMS
bundle components (Figure 1 & 2). Between the three meetings, 33 out of 56 nurses were
in attendance. For those that were not in attendance, an email was sent out with the
information that was reviewed in the presentation. Additionally, posters were placed in
the nurses’ stations that outlined the “Sepsis Sidekick” process and had the PI’s contact
information listed (Figure 5).
(2) Implementation of the “Sepsis Sidekicks” project, which utilized a 2-nurse team for
the 1-hour bundle sepsis bundle. (3) Check-ins via email occurred periodically to reeducate, discuss compliance with the “Sepsis Sidekick” intervention, report compliance
with sepsis bundle components, and to address barriers. (4) A secondary gap analysis of
staff knowledge and staff comfort level with the 1-hour bundle was complete via a
voluntary anonymous post intervention survey (Figure 6). An Outlook Forms link was
emailed to nurses on the project unit for the survey to be completed anonymously.
Twenty-seven nurses replied, achieving a 48% response rate.
Compliance data, bundle adherence and time to completion of bundle
components, were collected using mixed methods, utilizing EMR antibiotic use reports
and manual chart review. Time zero was defined as “time of recorded change in vital
sign” or “time of order placed by provider” depending on the indication for sepsis workup. Data was examined using both descriptive and inferential analysis. During the data
collection process, patients’ medical record numbers (MRN) were utilized to ensure no
duplicate data had been collected. After the data collection process was complete MRNs
were removed from the data set. Information was stored on a password protected file on
the PI’s personal password protected computer.
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Approvals
Site approval for this project was obtained by the units Clinical Nurse Specialist
(CNS) and Nurse Manager on August 26, 2021. Approval for this project was sought
from the University of Missouri-St. Louis (UMSL) who deemed the project to be quality
improvement (QI), not involving human subject research or protected populations, and
therefore not requiring Institutional Review Board (IRB) review. Prior to obtaining
approval from Barnes Jewish Hospital, the project was sent to the Protocol Review and
Monitoring Committee (PRMC) for Siteman Cancer Center and Washington University.
The project was deemed QI, not requiring PRMC review. Approval was then obtained
from the Department of Research at Barnes Jewish Hospital on February 23, 2022.
Results
Pre-education intervention data collected from the month of September yielded 13
cases that met inclusion criteria. Post-intervention data from March 7th – April 17th
showed the Sepsis Sidekick intervention was utilized 33 times. Of those, 21 cases met
criteria to be included in the Sepsis Sidekick project. An additional 19 cases met criteria
during the post-intervention time frame, in which the Sepsis Sidekick process was not
used. These cases were utilized as an additional comparison cohort to determine if
education alone or education combined with the Sepsis Sidekick impacted compliance
with the sepsis bundle.
Patient and nurse demographics were not included in the project, however, the
indication for infectious-work up was collected to compare groups. A Chi square test was
used to compare the indication for septic work-up in the pre-intervention and the postintervention +/- Sepsis Sidekick groups (Table 1). The indications were as follows;
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fever, new admission with fever, change in patient status, and provider discretion based
on clinical judgment. Evidence from the sample shows that there is no significant
difference in distribution for the indication for septic work-up between groups (χ2 =
6.487, df = 6, p = 0.371). The largest indication for infections work-up in the preintervention group was “new admission for fever” at 46.2% (n = 6), whereas the majority
of workups in post-intervention group + Sepsis Sidekicks was “fever” at 47.6% (n = 10)
(Table 2 & Figure 7). The post-intervention group without Sepsis Sidekicks was found to
have two equal reasons for workups, with 31.6% requiring workups per provider
discretion and 31.6% (n = 6) for new admit with fever (n = 6).
A Chi-Squared test performed to determine sepsis bundle compliance between the
pre-intervention and post-intervention with Sepsis Sidekicks, and the Sepsis Sidekick
intervention was found to have a statistically significant impact on compliance (χ2 =
9.743, df =1, p = 0.002) (Table 3). To determine if education alone had an impact on
compliance, or if in fact Sepsis Sidekicks had a greater impact on compliance, a Chisquared test was performed comparing sepsis bundle compliance between the postintervention’s groups. Again, use of the Sepsis Sidekick intervention was found to have a
statistically significant impact on compliance (χ2 = 8.839, df =1, p = 0.003) (Table 4).
Sepsis bundle compliance pre-intervention was 7.7% (n =13), compared to 61.9%
compliance (n = 21) in the post-intervention with Sepsis Sidekicks group, and 15.8%
compliance (n = 19) in the post-intervention without Sepsis Sidekicks (Table 5 & Figure
8).
In looking at the individual components of the 1-hour sepsis bundle; blood
cultures, serum lactate and antibiotics, time to blood cultures and serum lactate in the
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post-intervention with use of Sepsis Sidekicks, compared to the pre intervention group
were not statistically significant (p = 0.062, p = 0.228). There was however a statistically
significant difference in time to antibiotic between the two groups (p =.002) (Table 6). In
comparing post intervention with use of Sepsis Sidekicks compared to the post-group
without use of Sepsis Sidekicks, there was no significance on time to blood cultures or
time to lactate (p = 0.179, p = 0.320) however, there was a significant decrease in time to
antibiotic administration with use of Sepsis Sidekicks (p = 0.019) (Table 7). The average
time to antibiotic in the pre-intervention group was 126.4 minutes compared to 51.5
minutes in the in the post-intervention with Sepsis Sidekick group and 133.3 minutes in
the post-intervention without Sepsis Sidekick group (Table 8).
The rate of positive blood culture was evenly dispersed among the three groups
with 3 positive cultures in each (n = 9) (Table 9). In the pre-intervention group one of the
three patients with positive blood cultures did not receive antibiotics for almost 12 hours
after their work-up, while in the post-intervention with Sepsis Sidekick group, all three
patients received antibiotics in the less than 60-minute time frame. In the postintervention without Sepsis Sidekicks group, zero patients who had positive blood
cultures received antibiotics in the 60-mintue time frame, with an average time to
antibiotics of 176.66 minutes (n = 3).
While improving compliance was the main objective of this project, a secondary
outcome measures included improving patient outcomes, such as length of stay, transfers
to ICU and death. An independent t-test was used to look at the effects of the Sepsis
Sidekicks on length of stay in days, and there was no significance in the length of stay
between the pre-intervention and post-intervention with use of Sepsis Sidekicks (p =
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0.343, t = -1.047, df = 30) (Table 10). A Chi-Squared test was performed to test the
effects of Sepsis Sidekicks on ICU transfer rate and Death. There were no deaths in either
group, therefore no statistical difference. While there were more ICU transfers seen in the
post-intervention with Sepsis Sidekick group (n=5) compared to the pre-intervention
group, there was no statistical significance (χ2 = 3.629, df =1, p = 0.057) (Table 11).
Lastly, a post survey was emailed to nurses achieving a 48% response rate (n
=27). When asked if the Sepsis Sidekicks improved efficiency in completing the 1-hour
sepsis bundle, 66.7% of participants strongly agreed, 25.9% agreed and 7.4% were
neutral. Nursing comments included that the project made them more aware of protocols
and that it helped to expedite the process.
Discussion
Over a 6-week period, total sepsis bundle compliance between both groups, those
that used Sepsis Sidekicks and those that did not, increased by 32.4% (n = 40). As
discussed in the literature, education alone often does not improve compliance. When
looking at bundle compliance in those that used the Sepsis Sidekicks intervention,
compliance increased by 54.3%. While there was no statistical significance in the
composition of groups based on the indication for sepsis-work up in the pre and post
intervention groups, there may have been clinical significance. New admissions for septic
work-up are often time consuming and prone to delays, which is reflected in bundle noncompliance and delayed time to antibiotic administration. Interventions aimed at
expediting the septic work-up for new admissions should be considered for future
projects. In an abundance of precaution to ensure that new admissions did not artificially
skew results, those data points were removed from the pre-intervention group (n =7), and
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the compliance rate was found to be 14.2% (n = 1). When the same data points were
removed from the Sepsis Sidekick post intervention data (n = 18), compliance was 66.6%
(n = 12). Therefore, use of the Sepsis Sidekicks shows significant improvement in
compliance with the CMS sepsis bundle despite timing of admission.
While the literature supports that improved bundle compliance translates to
improved patient outcomes, the patient-centric outcomes of this projected were limited
due to a small sample size. Statistically, more patients in the post-intervention Sepsis
Sidekick group were transferred to the ICU, however, when looking at the data for the 5
patients that transferred to the ICU, 0% (n = 5) of the patients had positive blood cultures
and transferred for reasons other than sepsis. Additionally, because of the short pre-data
collection period, ICU transfers may appear artificially high post-intervention. Further
study is required to assess the finical implications of this project. There was no upfront
additional cost to utilizing Sepsis Sidekicks, however, cost savings could not be
determined due to sample size.
As indicated in the literature, time to antibiotic administration is the single most
important component of the sepsis bundle. During the project many barriers to antibiotic
administration were identified, including new admission, IV access, medication
availability, nursing error, and lack of physician order. In completing a manual chart
review of the time to antibiotic administration (n =53), lack of physician order for
antibiotic (n = 6) and new admission (n =11) were amount the leading causes of delay in
antibiotic administration. Between all groups (n =53), 16.9% of the septic work-up
produced a positive blood culture (n = 9). As noted above, 83% of the patients in the pre
and post-intervention without Sepsis Sidekicks groups had delay in their time to
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antibiotic administration (n = 6). Physician delayed ordering antibiotics for two of the
cases, indicating that further nursing education is required on utilizing the standing orders
for antibiotics, per protocol.
Other barriers to the project include small sample sizes and time constraints. Predata spanned only one-month, including 13 cases, and may have falsely decreased or
increased CMS bundle compliance rates. Future studies might look at longer time frames
to include more data points. Additional barriers include individual nursing capabilities
and time management, resources available and staffing. Staffing was not considered for
this study, and despite no reports of not being able to find a Sepsis Sidekick, it is barrier
that future studies should consider. Lastly, “time zero” for starting the 1-hour intervention
clock was difficult to define for the in-patient setting. In an ED, where time zero is the
time the patient walks through the door, time zero on an in-patient floor varies. For the
purpose of this project, two broad categories were defined and used to create a time zero;
“time or recorded change in vital sign” or “time of order placed by provider for septic
work-up. Further work to define “time zero” more accurately is recommended.
Conclusion
Sepsis and septic shock have been identified as some of the leading causes of
death, especially in the oncology patient population. Despite the evidence supporting the
use of sepsis bundles, compliance remains an issue (Ramsdell et al., 2017). This project
demonstrated that the use of a 2-nurse teamwork approach, or “Sepsis Sidekicks,”
improved compliance with the CMS sepsis bundle by 54.3%. While the literature
supports education as a tool to improve compliance, education alone only marginally
improved sepsis bundle compliance, further supporting the use of Sepsis Sidekicks. Of
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the bundle components, timely antibiotic administration is arguably the most critical in
improving patient outcomes. While the Sepsis Sidekicks initiative was shown to improve
time to antibiotic, other factors influencing timing of antibiotics were not addressed in
this project. New admission remains a timely nursing task and future interventions should
be aimed at expediting the sepsis work-up before completing non-urgent admission tasks.
Additionally, timely communication between the physician and nurse combined with
nurse-driven use of pre-orders may help to decrease the delay in antibiotic administration.
The use of a two-nurse Sepsis Sidekick approach improved sepsis bundle compliance and
decreased time to antibiotic administration. Furthermore, nurses found that the
intervention improved their efficiency and expedited the septic-work up. While this
project demonstrated positive results, more research is recommended on ways to improve
the sepsis work-up on in patient oncology wards, especially as it pertains to new
admissions and timely antibiotic administration.

DOUBLING DOWN ON SEPSIS

21
Reference

Arabi, Y. M., Al-Dorzi, H. M., Alamry, A., Hijazi, R., Alsolamy, S., Al Salamah, M.,
Tamim, H. M., Al-Qahtani, S., Al-Dawood, A., Marini, A. M., Al Ehnidi, F. H.,
Mundekkadan, S., Matroud, A., Mohamed, M. S., & Taher, S. (2017). The impact
of a multifaceted intervention including sepsis electronic alert system and sepsis
response team on the outcomes of patients with sepsis and Septic shock. Annals of
Intensive Care, 7(1). https://doi.org/10.1186/s13613-017-0280-7

Centers for Medicare & Medicaid Services. (n.d.) Severe sepsis and septic shock:
Management bundle (composite measure). Retrieved from
https://cmit.cms.gov/CMIT_public/ViewMeasure?MeasureId=1017.

Dang, A., Gjolaj, L. N., Whitman, M., & Fernandez, G. (2018). Using process
improvement tools to improve the care of patients with neutropenic fever in the
emergency room. Journal of Oncology Practice, 14(1).
https://doi.org/10.1200/jop.2017.026054

Delawder, J. M., & Hulton, L. (2020). An interdisciplinary code sepsis team to improve
sepsis-bundle compliance: A Quality Improvement Project. Journal of Emergency
Nursing, 46(1), 91–98. https://doi.org/10.1016/j.jen.2019.07.001

Evans, L., Rhodes, A., Alhazzani, W., Antonelli, M., Coopersmith, C. M., French, C.,
Machado, F. R., Mcintyre, L., Ostermann, M., Prescott, H. C., Schorr, C., Simpson,
S., Wiersinga, W. J., Alshamsi, F., Angus, D. C., Arabi, Y., Azevedo, L., Beale, R.,

DOUBLING DOWN ON SEPSIS

22

Beilman, G., … Levy, M. (2021). Surviving sepsis campaign. Critical Care
Medicine, Publish Ahead of Print. https://doi.org/10.1097/ccm.0000000000005337

Grek, A., Booth, S., Festic, E., Maniaci, M., Shirazi, E., Thompson, K., Starbuck, A.,
Mcree, C., Naessens, J. M., & Moreno Franco, P. (2016). Sepsis and shock
response team: Impact of a multidisciplinary approach to implementing surviving
sepsis campaign guidelines and surviving the process. American Journal of Medical
Quality, 32(5), 500–507. https://doi.org/10.1177/1062860616676887

Koenig, C., Schneider, C., Morgan, J. E., Ammann, R. A., Sung, L., & Phillips, B.
(2019). Interventions aiming to reduce time to antibiotics (TTA) in patients with
fever and neutropenia during chemotherapy for cancer (FN), a systematic review.
Supportive Care in Cancer, 28(5), 2369–2380. https://doi.org/10.1007/s00520-01905056-w

Leon, L., Kramer, N., Ganti, L., Amico, K., Dub, L., Lebowitz, D., Rosario, J., &
Ballinger, B. (2018). Sepsis cards and facts: A simple way to increase sepsis bundle
compliance. Cureus. https://doi.org/10.7759/cureus.3245

Lyman, G. H. (2019). Febrile neutropenia: An ounce of prevention or a pound of cure.
Journal of Oncology Practice, 15(1), 27–29. https://doi.org/10.1200/jop.18.00750

Milano, P., Desai, S., Eiting, E., Hofmann, E., Lam, C., & Menchine, M. (2018). Sepsis
bundle adherence is associated with improved survival in severe sepsis or septic
shock. Western Journal of Emergency Medicine, 19(5), 774–781.
https://doi.org/10.5811/westjem.2018.7.37651

DOUBLING DOWN ON SEPSIS

23

Ramsdell, T. H., Smith, A. N., & Kerkhove, E. (2017). Compliance with updated sepsis
bundles to meet new sepsis core measure in a tertiary care hospital. Hospital
Pharmacy, 52(3), 177–186. https://doi.org/10.1310/hpj5203-177

Raschke, R. A., Groves, R. H., Khurana, H. S., Nikhanj, N., Utter, E., Hartling, D.,
Stoffer, B., Nunn, K., Tryon, S., Bruner, M., Calleja, M., & Curry, S. C. (2017). A
quality improvement project to improve the Medicare and Medicaid Services
(CMS) sepsis bundle compliance rate in a large healthcare system. BMJ Open
Quality, 6(2). https://doi.org/10.1136/bmjoq-2017-000080

Rosen, M. A., DiazGranados, D., Dietz, A. S., Benishek, L. E., Thompson, D., Pronovost,
P. J., & Weaver, S. J. (2018). Teamwork in healthcare: Key discoveries enabling
safer, high-quality care. American Psychologist, 73(4), 433–450.
https://doi.org/10.1037/amp0000298

Shelton, B., Stanik-Hutt, J., Kane, J., & Jones, R. (2016). Implementing the surviving
sepsis campaign in an ambulatory clinic for patients with hematologic
malignancies. Clinical Journal of Oncology Nursing, 20(3), 281–288.
https://doi.org/10.1188/16.cjon.281-288

Silvestri-Elmore, A., Carrion, J., Luna, N., Turner, B. S., & Burog, R. (2020). A quality
improvement project to evaluate the implementation of a sepsis education program
in a medical-surgical department. Medsurg Nursing, 29(1), 34.

DOUBLING DOWN ON SEPSIS

24

Skiba, R., Sikotra, N., Ball, T., Arellano, A., Gabbay, E., & Clay, T. D. (2020).
Management of neutropenic fever in a private hospital oncology unit. Internal
Medicine Journal, 50(8), 959–964. https://doi.org/10.1111/imj.14464

Taplitz, R. A., Kennedy, E. B., Bow, E. J., Crews, J., Gleason, C., Hawley, D. K.,
Langston, A. A., Nastoupil, L. J., Rajotte, M., Rolston, K., Strasfeld, L., & Flowers,
C. R. (2018). Outpatient management of fever and neutropenia in adults treated for
malignancy: American Society of Clinical Oncology and Infectious Diseases
Society of America Clinical Practice Guideline update. Journal of Clinical
Oncology, 36(14), 1443–1453. https://doi.org/10.1200/jco.2017.77.6211

Teles, F., Rodrigues, W. G., Alves, M. G., Albuquerque, C. F., Bastos, S. M., Mota, M.
F., Mota, E. S., & Silva, F. J. (2017). Impact of a sepsis bundle in wards of a
tertiary hospital. Journal of Intensive Care, 5(1). https://doi.org/10.1186/s40560017-0231-2

The Joint Commission (n.d.) Sepsis. Retrieved from
https://www.jointcommission.org/resources/patient-safety-topics/infectionprevention-and-control/sepsis/

World Health Organization (WHO). (2020). Sepsis. World Health Organization.
Retrieved from https://www.who.int/news-room/fact-sheets/detail/sepsis.

Zimmer, A. J., & Freifeld, A. G. (2019). Optimal management of neutropenic fever in
patients with cancer. Journal of Oncology Practice, 15(1), 19–24.
https://doi.org/10.1200/jop.18.00269

DOUBLING DOWN ON SEPSIS

25
Appendix A

Figure 1
SIRS Criteria
Systemic Inflammatory Response Syndrome (SIRS) Criteria
• Temperature > 38.3C or < 36C
• Heart Rate > 90bmp
• Respiratory Rate > 20
• Systolic Blood Pressure (SBP) < 90 or Mean Arterial Pressure (MAP) < 65
• WBC > 12,000 or < 4,000

* If patient has a suspected infection AND 2 or more SIRS criteria are present =
initiate sepsis bundle

Figure 2
CMS Sepsis Bundles
1-Hour Bundle
• Serum lactate
• Blood cultures before antibiotics
• Broad spectrum antibiotic
• Start IVF 30ml/kg *if hypotensive or lactate is > or equal to 4
6-Hour Bundle
• Repeat serum lactate (if initial > 2)
• If persistent hypotension
▪ Vasopressors
▪ Perfusion Exam
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Appendix B

Figure 3
Data Values
Allowable Values:
1 (Yes)
Compliant with two-nurse sepsis work-up.
0 (No)
Not compliant with two-nurse sepsis work-up.
1 (Yes)
0 (No)

1 (Yes)
0 (No)

1 (Yes)
0 (No)

Blood cultures were obtained prior to initiating antibiotics and within the 1-hour time
window following the presentation of or suspicion of sepsis.
Blood cultures were not obtained prior to initiating antibiotics or within the 1-hour time
window following the presentation of or suspicion of sepsis.
Serum lactate was obtained within the 1-hour time window following the presentation of
or suspicion of sepsis.
Serum lactate was not obtained within the 1-hour time window following the presentation
of or suspicion of sepsis.
A broad spectrum or other antibiotic was administered in the 1-hour time window
following the presentation of or suspicion of sepsis.
No antibiotic was administered in the in the 1-hour time window following the
presentation of or suspicion of sepsis.

1 (Yes)
0 (No)

Patient was hypotensive or had lactate greater than or equal to 4.
Patient was not hypotensive or had a lactate less than 4.

1 (Yes)

Fluid resuscitation of 30 ml/kg was started within the 1-hour time window following the
presentation of or suspicion of sepsis OR was not indicated.
Fluid resuscitation of 30 ml/kg was not started when indicated within the 1-hour time
window following the presentation of or suspicion of sepsis.

0 (No)

1 (Yes)
0 (No)

Initial lactate greater than 2.
Initial lactate less than or equal to 2.

1 (Yes)
0 (No)

Repeat lactate obtained for a lactate greater than 2 within the 6-hour time frame.
Repeat lactate not obtained for a lactate greater than 2 within the 6-hour time frame.

Figure 4
Excel Collection Tool
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Figure 5
Nurse’s Station Poster
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Figure 6
Post-Intervention Survey

Post- Survey
Please answer the following multiple choice
What are the 1-hour sepsis bundle components?
a) Blood cultures, chest xray, urinalysis, antibiotics
b) Blood cultures, lactate, antibiotics, fluid
c) Blood cultures, lactate, chest xray, urinalysis, antibiotics
d) Blood cultures, fluid, antibiotics, chest xray
When should a repeat lactate level be drawn?
a) 4 hours after an initial lactate > 2
b) 4 hours after an initial lactate >= 4
c) 6 hours after an initial lactate > 2
d) 8 hours after an initial lactate > 4
When should a patient be placed on IV fluids?
a) Serum lactate > 2
b) Fever without hypotension
c) Hypotension and serum lactate > 2
d) Hypotension or serum lactate > 4
Please rate the following on a scale of 1-5
I am comfortable with my ability to complete all components of the 1-hour sepsis bundle in the 1-hour
timeframe on my own.
Strongly Agree
1

Agree
2

Neutral
3

Disagree
4

Strongly Disagree
5

The two-nurse work up improved my efficiency in completing the 1-hour sepsis bundle in the 1-hour
timeframe.
Strongly Agree
1

Agree
2

Neutral
3

Disagree
4

Strongly Disagree
5

I am comfortable asking the doctor to order a serum lactate per hospital protocol.
Strongly Agree
Agree
Neutral
Disagree
1
2
3
4

Strongly Disagree
5

Please type any additional comments regarding the Sepsis Sidekick project:
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Appendix C
Table 1
Comparison of Indications for Sepsis Work-up by Group

Note: Table 1 utilized SPSS Chi-Squared analysis comparing indication for work-up by
group.

Table 2
Indication for Sepsis Work-up: Crosstabulation by Group

Note: Table 2 utilized SPSS crosstabulation to count the indication for work-up in each
group, pre intervention and post intervention +/- Sepsis Sidekicks.

DOUBLING DOWN ON SEPSIS

Figure 7
Indication for Sepsis Work-up by Intervention Group

Note: Figure 7 is a bar chart obtained using SPSS Chi-Squared analysis comparing the
indication for sepsis work-up in pre and post intervention groups.

Table 3
Sepsis Bundle Compliance: Pre and Post Intervention with Sepsis Sidekicks
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Note: Table 3 was obtained using SPSS Chi-Squared analysis comparing sepsis bundle
compliance in the pre-intervention group and post intervention group with use of Sepsis
Sidekicks.
Table 4
Sepsis Bundle Compliance: Post Intervention +/- Sepsis Sidekicks

Note: Table 4 was obtained using SPSS Chi-Squared analysis comparing sepsis bundle
compliance in the post intervention groups, with and without use of Sepsis Sidekicks.
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Table 5
Sepsis Bundle Compliance Rates

Note: Table 5 was obtained using SPSS Chi-Squared analysis comparing sepsis bundle
compliance in the post intervention groups, with and without use of Sepsis Sidekicks.
Figure 8
Sepsis Bundle Compliance by Pre and Post Intervention Groups

Note: Figure 8 was obtained using SPSS to show compliance by grouping.
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Table 6
Time to 1-hr bundle components: Pre-Intervention vs Post w/ Sepsis Sidekicks

Note: Table 6 was obtained using SPSS independent t-test comparing time to bundle
components in the pre-intervention and post intervention with Sepsis Sidekicks groups.
Table 7
Time to 1-hr bundle components: Post-Intervention with and without Sepsis Sidekicks

Note: Table 7 was obtained using SPSS independent t-test comparing time to bundle
components in the post intervention groups.

DOUBLING DOWN ON SEPSIS
Table 8
Average Time to Completion in Minutes by Intervention

Note: Table 8 utilized SPSS independent t-test to compare to compare time to blood
culture, serum lactate and antibiotic in minutes by intervention.
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Table 9
Positive Culture rate by Intervention

Note: Table 9 utilized SPSS crosstabulation to determine positive blood culture rate by
intervention.
Table 10
Pre & Post Intervention’s Effect on Length of Stay

Note: Table 10 utilized SPSS independent t-test to determine if there was a significant
difference in length of stay between the pre and post intervention with use of Sepsis
Sidekicks groups.
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Table 11
Pre & Post Intervention’s Effect on ICU Transfer

Note: Table 11 utilized SPSS Chi-squared analysis to compare ICU transfer rates
between the pre-intervention and post-intervention with use of Sepsis Sidekicks groups.

